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The eventual outcome of a stroke patient's rehabilitation may depend as much upon his experiences
following the stroke as upon the actual brain damage.
Positive factors influencing rehabilitation include the early stimulation ofthe body orienting mechanism
in upright positions; the prevention of the development of spasticity; the therapist 7s understanding of
the factors involved in learning a motor skill; the ability to analyse an everyday activity and find its
missing or abnormal components an understanding of the current hypotheses about the effect of stimu-
tion upon the recovering brain.
Negative factors include a tendency to be obsessed with techniques of treatment rather than with a
detailed analysis of the patient's problems; the perpetuation of certain 'myths' such as proximal to
distal recovery of function, and practising movement in a neuro-developmental sequence despite the
maturity of the adult patient's brain; a failure to understand the different physiological and behavioural
mechanisms underlying apparently similar problems which leads to lack of cortical drive being confused
with muscle weakness; the expectations of the therapist who expects a stroke patient will become
spastic, will not recover functional use of his upper limb, and will need a quadripod stick in order
no t to fall over.
It is time we questioned the reasons for the
poor outcome of much stroke rehabilitation, and
investigated the quality of the rehabilitation
process.
There are, undoubtedly, negative expecta-
tions about the outcome of stroke in both the
lay and health care communities. I suspect
these expectations stem, to a large extent, from
negative expectations of the capacities of the
elderly, who make up a large part of the stroke
population, and from lack of understanding of
the capacity of the brain to reorganise itself
after stroke.
I would like to suggest that the eventual
outcome of a stroke patient's rehabilitation
may depend as much upon his experiences fol-
lowing the stroke as upon the actual brain
damage. Here are some illustrations of this
point:
1. Inability to walk efficiently without a
quadripod stick may be due to an absence
of balance stimulation leading to neglect of
that side rather than to the stroke itself.
2. Inability to use the upper limb may result
because no-one has tried to encourage, in an
appropriate manner, the re-Iearning of
movement in this limb.
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3. Spasticity may result as much from the use
of effort bv the patient as he struggles alone,
or from the strong exercises given by the
therapist, as from the actual brain dama!!:e.
4. Mental dullness and emotional lethargy may
result from deprivation of experience.
Adults and not only children suffer ill
effects from deprivation.
In this paper I will make some suggestions
as to ways in which a physiotherapist can give
the stroke patient experiences which will
stimulate his maximum potential. These I have
labelled positive factors. I will also comment on
what I think may be some of the factors in-
fluencing the poor rehabilitative outcome of so
many stroke patients. These I have labelled
negative factors.
I must say from the outset that the success
of a rehabilitation programme as perceived by
the therapist will depend upon the therapist's
expectations. The therapist may consider treat-
ment to be successful if the patient is able to
walk about and go home. His useless upper
limb, spasticity and instability in standing may
be accepted as the normal sequelae of stroke.
However, a therapist who is aiming for some
functional recovery of the upper limb and the
ability to walk without aids would not consider
his rehabilitation to have been successful up to
this point.
Therefore, for the purpose of this paper, I
am considering that poor recovery is illustrated,
not by the more extreme example of a bed or
chair-ridden, incapacitated patient, but by a
spastic patient who can walk only with a
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quadripod stick, and who has little functional
use of his upper limb.
Let us look now at some of the factors which
may influence the outcome of stroke rehabilita-
tion.
POSITIVE FACTORS
Prevention of the development of spasticity
It is possible that the degree of spasticity
which is seen following stroke may be influenced
in many patients not so much by the actual
brain damage but rather more by particular
post-stroke experiences. Here are some of the
possible factors involved in retarding the
development of spasticity:
1. The prevention of unnecessary activity and
excessive stimulation by avoiding anxiety,
uncontrolled effort, and resisted exercise.
There is evidence (Sahrmann, 1977) that
resisted activity in brain-damaged patients
increases tone not as it does in normal
subjects, but in particular synergic muscle
groups. This results in the fairly typical
postures of spastic patients.
2. The early stimulation of balance reactions.
This appears to be a strong factor in pre-
venting the development of spasticity ~
probably partly because it decreases the
amount of tension caused by poor balanceA
3. The implementation of a motor re-Iearning
programme in which the patient practises~
with guidance and feedback, the missing
components in the previously well-learned
programmes of activity most relevant to
adult life. Increased muscular tension is
known to be associated with lack of skill in
movement. Again, this increased muscular
tension is, in the brain-damaged, shunted
into particular synergic muscle groups.
Stimulation of body orienting and balancing
mechanisms in upright vertical positions
Inability to relate to the effects of gravity is
very common following stroke, and is mani-
fested by difficulty orienting the head and
trunk in space and in shifting weight and re-
gaining balance throughout each shift of weight.
Nevertheless, the ability to do so is there in
the majority of patients. It only requires the
therapist to trigger off these adjustments and
stimulate the specific components of move-
ment which are missing, for the patient to be
able to recover a sense of balance and the ability
to regain his balance when in danger of losing it.
Unfortunately, there seem to be three
problems for the therapist which may result in
an absence of balance stimulation in the early
stages following stroke -
(a) a lack of understanding of gravity and of
balance;
(b) a reluctance to stimulate balance for fear
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the patient will fall;
(c) a difficulty in analysing those components
of the balance activity which require par-
ticular stimulation and consequently a lack
of understanding of how to stimulate
balance.
Problem (b) arises from the therapist's
difficulty in appreciating how effectively and
quickly she could improve balance. She knows
the patient has a tendency to fall because of
his poor balance. Her immediate reaction is
then to put him in a 'safe' position. However,
if she analysed his balancing difficulty in detail,
and stimulated with confidence the missing
components, threatening his balance in a con-
trolled manner, she would effect an improve-
ment in his balance and he would no longer be
liable to fall.
Here is an example of the sort of informa-
tion which should emerge from a detailed
analysis of a patient's balance. This man with
hemiplegia (Figure 1) has no ability to regain
his centre of gravity when balance is threatened
in a lateral direction. This is a very common
problem immediately following stroke. Let us
look at the components of balancing which are
missing.
1. Lack of lateral head movement.
2. Lack of lateral trunk movement, specifically,
lack of ability to side flex the trunk and to
elevate the pelvis.
Figure 1: Inability to move the head and trunk
laterally prevents this man from performing
any activity in sitting.
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Normally, the regaining of balance in a lateral
direction requires movement of the head
laterally, movement of the upper trunk laterally
with depression of the shoulder girdle, and
movement of the lower trunk laterally with
elevation of the pelvis (Figure 2). Anyone or
all of these may be lacking in the stroke patient.
Figure 2: Note the specific movement compon-
ents in this balancing activity.
Some stroke patients never regain their
ability to balance because it is never stimulated
in a sufficiently specific manner. They soon
learn to hold themselves stiffly, to avoid
threats to their balance by maintaining a wide
base, or to use only one side of the body. This
results in ineffective limited function and a
likelihood of falls.
AIl everyday mt>vements have an associated
balancing mechanism which makes them
maximally effective. The major reason for in-
effective and limited functional ability follow-
ing stroke is a failure of the patient to re-
establish an effective body orienting and balanc-
ing mechanism. I suggest this is, in many cases,
a failure of physiotherapy, either by the omis-
sion of any specific balancing training in sitting
and standing, or by the use of treatment tech-
niques which cause the patient to 'freeze' in a
position instead of encouraging movement.
If the emphasis in treatment is on remaining
still rather than on moving about, the patient
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will not regain balancing skills. Similarly, if
balance is stimulated, in the early stages follow-
ing stroke, in positions other than sitting and
standing, the patient will not regain balancing
skills in sitting and standing, the positions in
which almost all adult activity is carried out.
In other words, for balance to improve in
standing, it must be stimulated in standing.
Factors involved in the learning of motor skills
Perhaps in organising treatment for stroke
patients we have been too keen on working
out special physiotherapeutic exercises and
have missed the most obvious body of know-
ledge which is appropriate to the regaining of
movement and function, that which relates to
the acquisition of skill.
In treating the stroke patient, we should be
concerned with enabling him to regain motor
skill particularly with regard to everyday
activities. These are skills he has already, at
some time in his life, learned. It seems to me,
that if certain factors are essential in the initial
learning of any skill then they should also be
essential in triggering off previously well-
learned skills which are involved in common
everyday activities. Clinically, it is our ex-
perience that patients can very often relearn
motor activities with no more than a few ap-
propriate key stimuli. I will enumerate those
which seem particularly effective. There are, of
course, many others.
Motivation, for example, is an essential
factor in any learning. The patient gains motiva-
tion by understanding the immediate goals of
treatment and by seeing them to be relevant.
For example, it will seem to him to be relevant
if the therapist explains that in order not to
fall to one side in standing he must learn to
shift his weight from one side to another, and
forward and backward, and to do so with his
body in the appropriate alignment (Carr and
Shepherd, 1979). He may not see relevance
in exercises in supine or in learning to balance
on his hands and knees although he may, for
various reasons, accept this treatment.
Motor skill is learned by breaking down the
skill into its componen t parts, practising each
part separately, then putting them together in
the appropriate order necessary for the skill.
This is very helpful for the patient as he will
not otherwise understand why he cannot per-
form the movement. For example, he may not
be able to stand from sitting. He should practise
the component which is missing, for example,
shifting his weight far enough forward and
symmetrically at his hips, then practise sitting
to standing, with the therapist guiding and
monitoring his performance, making sure he
includes the component he has practised. He
will see that he is now more able to perform
the movement, and he knows what he must
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practise in order to improve the movement still
further. If analysis of movement is specific and
if the therapist's understanding of what are the
key components in particular movements is
sound, stimulation of movement in patients
following stroke will be very specifically
oriented toward the patient's particular diffi-
culty. Furthermore, no time will be wasted on
irrelevant exercise and the patient will progress
quickly toward his maximum potential recovery
of function.
One of the most satisfying aspects of follow-
ing the above plan in linking analysis with treat-
ment is the way in which one is able to monitor
ones own mental and physical performance.
The patient will show some improvement itn-
mediately. If he does not, the therapist goes
over each step of analysis and treatment in
order to find out where the error was made.
Practice is known to be effective only if
combined with guidance and knowledge of
results and if done without error. Furthermore,
practice of an inappropriate movement is said
to have a retarding effect on learning, as does
repetition of a movement without knowledge
of whether or not the movement is correct
(Ayres, 1960).
For a person to become skilled in a move-
ment, all the movements which are unnecessary
to that skill must be eliminated. Motor learning
and control probably depend more on the pro-
gressive inhibition of unwanted motor activity
than on the activation of additional motor
units (Blomfield and MarI, 1970; O.Connell,
1972; Basmajian, 1977). It is essential that the
patient is helped to refine his movements in
order to use only the necessary amount of
muscular activity.
Finally, feedback must be immediate and
accurate, with the therapist monitoring the
patient's performance throughout. In physio-
therapy, the emphasis is usually upon tactile
and proprioceptive feedback. More emphasis
should be placed on visual and auditory feed-
back, and consideration should be given to
what is called 'internal feedback' (Taub and
Berman, 1968; Evarts, 1971 ; Jones, 1974).
Evarts (1 971) suggests that when sensory feed-
back is eliminated by deafferentation "it is
still possible that feedback generated internally
or by knowledge of results may be of critical
importance in motor control" (p.l 04). Physical
treatment should therefore concentrate on
encouraging the patient's cortical effort and
not just on tactile and proprioceptive stimula-
tion.
Our treatment techniques have in the past
tended to emphasise peripheral physiological
mechanisms. The above indicates the need for
us to understand central physiological mech-
anisms and behavioural mechanisms as well.
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The patient is in a learning situation and learn-
ing is a behavioural as well as a physiological
phenomenon.
NEGATIVE FACTORS
We have already seen that there may be
many significantly negative post-stroke factors
- an unnecessary increase in spasticity, a failure
to improve balance and weight shifting (the
most essential components of any movement),
the omission of many important factors which
will enable the patient to relearn movement,
and a non-specific analysis of problems followed
by a "routine" of treatment. There are at least
three more.
Obsession with techniques and with routines of
treatment rather than with analysis of problems
The analysis of a patient's movement prob-
lerns is difficult, because it involves an under-
standing of normal movement and its normal
variations, a skill for which we do not train
physiotherapists well enough. Perhaps this is
one of the reasons why, as a profession, we are
more interested in techniques of treatment and
in 'approaches' to treatment than in analysis of
problems. We are still trying to work out ways
of assessing the effectiveness of treatment ap-
proaches designed more than twenty years
ago, when we should be spending our intellectual
energies in understanding why patients behave
and move in the way they do, and in investigat-
ing developments in the behavioural sciences
and in physiology.
Perpetuation of certain 'myths'
Certain ideas are expressed in physiotherapy
which I have called 'myths' since they are
passed on from person to person and adhered
to, I think, without too much analysis of their
purpose or their basis.
One of them is the idea that recovery fol-
lowing stroke takes place from proximal to
distal. This is not the case, but unfortunately
the idea that it is has resulted in stimulation of
hand function being omitted from many early
rehabilitation programmes. Hand function
should be specifically stimulated very early
after brain damage in order to keep alive the
complex ideas of prehension in the patient's
brain, and to avoid the perceptual neglect of
the hand which may result from lack of sensory
input or psychological awareness.
The other 'myth' I think we should look at
closely is the practice by some therapists of
stirnulating movement in what is called a 'neuro-
developmental sequence'. The phrase itself
infers a process which occurs in infancy as a
result of the gradual maturation of the brain,
and hence does not appear at all relevant to
the adult, whose brain is fully mature. It infers
that the patient's brain has somehow regressed
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to a more immature level. However, once brain
cells have differentiated and attained their
adult number, once the patterns of neuronal
activity which develop as a result of learned
movements is complete, recreating the move-
ments, the developmental steps, seen in child-
hood will not influence the brain. The child
only performs certain activities at particular
times because his brain is too immature to do
otherwise. Crawling, for example, is a transi-
tional activity, which never attains the skill
seen in animals, but which merely illustrates
the immaturity of the cerebellum.
There appears to be "no evidence.to suggest
that recreating the developmental steps of an
infant in their direct order will aid the damaged
brain to re-establish function" (Carr and Shep-
herd, in press). By doing this, the therapist
may actually prevent the adult patient reaching
his functional potential by denying him the
opportunity to regain optical righting, visual
fixation, balance and orientation in space in
the upright positions in which he needs to be,
if he is to learn to move again effectively.
Another argument against the stimulation of
skills in, for example, kneeling or four-point
kneeling, is that the time in which the damaged
brain makes its major adaptation may be very
short. There are probably several mechanisms
in the recovering brain which allow for im-
provement in function. These include the pos-
sibility that the dendrites of certain neurons,
those with short axons, may be relatively pluri-
patent in their capacity to form synaptic asso-
ciations. These cells may be capable of making
new and different synaptic connections after
injury to an adjacent part (Oppenheim, 1971).
Adaptive changes in their connectivity might
then be brought about by functional activity
(Jacobson, 1969).
Another mechanism is the possibility of
collateral sprouting. Wall (1975) comments
that there may be two explanations for new
connections. Intact axons may sense "the
presence of nearby denervated tissue" and send
out sprouts to occupy the vacated territory.
"The other possibility is that the connections
already existed in some inactive ineffective
form and then matured and became effective
as the dominant fibres degenerated" (p.168).
One probably too simple theory suggests that
disuse of synapses may actually lead to regres-
sion and diminished function (Eccles, 1961).
If the patient spends time learning activities or
exercises on the floor, any new neuronal con-
nections which may be made, any new pro-
gramming which needs to be made, will be in
terms of these functions, rather than in terms
of the functions he needs.
Failure to understand the physiological and
behavioural mechanisms underlying apparently
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similar problems
We need to ensure that we understand the
meaning of the words we use and the impact of
the use of certain words upon our thinking. For
example, therapists and others have traditionally
talked about 'weakness' in connection with
musculo-skeletal disorders and with disorders
of the brain. Unfortunately, in treatment, the
word 'weakness' conjures up ideas of muscle
strengthening. It is necessary therefore for the
therapist to examine the physiological and/or
behavioural reasons why a patient cannot move.
Following stroke, true muscle weakness will
only occur after a period of disuse, and if it
does occur it will certainly not be the major
reason why the patient does not move effec-
tively. The major reason will probably be the
loss of what is called 'cortical drive', and the
methods we will use for improving movement
in the absence of cortical drive will be different
from the methods used to strengthen muscles.
In summary, I have suggested in this paper
that the outcome of stroke rehabilitation does
not have to be so uniformly poor, and have
described some factors which I consider are
probably relevant. Clinical experience indicates
that observation of the positive factors outlined
briefly in this paper results in a much higher
standard of recovered function than is usual in
many people following stroke.
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